Killing-Yano tensors was introduced in 1952 by Kentaro-Yano from mathematically point of view.The physical interpretation of KillingYano tensors of rang higher than two was unclear. We found the conditions when a Killing-Yano tensor becomes a Nambu tensor. We found that in flat space case all the Killing-Yano tensors are Nambu tensors.
Killing-Yano tensors
Let M be a smooth manifold of dimension n with Lorentz metric g ab . An r-form field (1 ≤ r ≤ n) f a 1 ···a r−1 is said to be a Killing-Yano tensor [1] of valence r iff ▽ (a 1 f a 2) ···a r+1 = 0 (1) here ▽ a denotes the metric connection and the parenthesis denote complete summetryzation over the components indices.According to (1) the (r − 1) form field l a 1 ···a r−1 = f a 1 ···a r−1m p m
is parallel transported along affine parametrized geodesics with tangent field p a . A symmetric tensor field K a 1 ···a r+1 is called a Killing tensor of valence r iff 
is the quadratic first integral generated by K ab . Theorem 1 If the manifold M of dimension N admits a Killing-Yano tensor g µν then we can construct N-2 Killing-Yano tensors of order n
with n = 3, · · · N
Proof.
Let g µν be a Killing-Yano tensor, then
g µ 1 ···µn is antisymmetric by construction. Then Killing-Yano equations are
Using (6) and ( 8) we can obtained immediately (7) . QED.
Nambu Mechanics
Nambu mechanics is a generalization of classical Hamiltonian mechanics introduced by Yoichiro Nambu [2] .The fundamental principles of a canonical form of Nambu's generalized mechanics , similar to the invariant geometrical form of Hamiltonian mechanics , has been given by Leon Takhtajan [3] .In [4] was demonstrated that several Hamiltonian systems possessing dynamical symmetries can be realized in the Nambu formalism of generalized mechanics. Nambu's generalization of mechanics is based upon a higher order (n ≥ 2) algebraic structure defined on a phase space M. M is called a Nambu-Poisson manifold [3] if there exists a R-multilinear map
called a Nambu bracket of order n such that
and
The dynamics on a Nambu -Hamiltonian manifold M(i.e. a phase space) is determined by n-1 so called Nambu-Hamiltonians
and is governed by the following equations of motion
The Nambu bracket is geometrically realized by the Nambu tensor field η ∈ ∧ n T M, a section of the n-fold exterior power ∧ n T M of a tangent bundle TM, such that
In local coordinates (x 1 , · · · , x n ) it becomes
The fundamental identity (12) is equivalent to the following algebraic and differential constraints on the Nambu tensor
where
and one differential [2]
It has been shown [6] that the algebraic equations (16) and (17) imply that the Nambu tensors are decomposable (as conjectured in [5] ) which in particular means that they can be written as determinants of the form
The Nambu bracket can be written as
where ǫ α 1 ···αn is totally antisymmetric n-dimensional tensor, the α i summations range over 1
Here we suppose that ρ = η 12···n = detV = 0
Nambu and Killing-Yano tensors
We are now ready to investigate when a Killing-Yano tensor is a Nambu tensor.
Theorem 2
A Killing-Yano tensor g µ 1 ···µn = ǫ α 1 ···αn g µ 1 α 1 · · · g µrαn of rang r in dimension N satisfies fundamental identity (18) if its corresponding differential operatorŝ D of standard form commute. Proof. If g µν is a Killing-Yano tensor then from Theorem 1 we can construct a Killing-Yano tensor of order r
. It is clear that if the differential operatorsD commute they behave just like ordinary partial derivatives in computing the consequences of the fundamental identity (18). The Killing-Yano tensor becomes a Nambu tensor in the canonical forms and the conditions coming (18) are satisfies. When N=n the conditions (18) are satisfies automatically. QED. When a Killing-Yano is a Nambu tensor it has the same geometrical interpretation. A very interesting question is when a Killing -Yano tensor with covariant derivative zero becomes a Nambu tensor.The problem is under investigation.
Examples
A very interesting example is the flat space. Let E n+1 be a Euclidean space and x λ (λ = 1 · · · n+1) an orthogonal coordinate system. Killing-Yano equations have this form:
After calculations, from Killing-Yano equations we have the following general solutions
where g νν 1 ···νn and f νν 1 ···νn are constant antisymmetric tensors. In this case the associate Killing tensor is
Because euclidean space has dimension n we have n-2 Killing-Yano tensors with valence r ∈ 3 · · · n.Then we have n-2 constants of motions K ) By direct calculations we can prove that it satisfies fundamental identity.
A very interesting subject will be quantization of Nambu mechanics when Nambu tensor is a Killing-Yano.There exist different approaches toward a quantization of Nambu mechanics, such a deformation quantization in the spirit of [8] and Feynman path integral approach, based on the action principle for Nambu mechanics. [3] 5 Acknowledgments I would like to thank Prof.M. Flato for very interesting discussions about Nambu mechanics.
